Homeostatic compensation maintains Ca2+ signaling functions in Purkinje neurons in the leaner mutant mouse.
Several human neurological disorders have been associated with mutations in the gene coding for the alpha1 subunit of the P/Q type voltage-gated calcium channel (alpha1A/Ca(v)2.1). Mutations in this gene also occur in a number of neurologically affected mouse strains, including leaner (tg(la)/tg(la)). Because the P-type calcium current is very prominent in cerebellar Purkinje neurons, these cells from mice with alpha1 subunit mutations make excellent models for the investigation of the functional consequences of native mutations in a voltage-gated calcium channel of mammalian central nervous system. In this review, we describe the impact of altered channel function on cellular calcium homeostasis and signaling. Remarkably, calcium buffering functions of the endoplasmic reticulum and calcium-binding proteins appear to be regulated in order to compensate for altered calcium influx through the mutant channels. Although this compensation may serve to maintain calcium signaling functions, such as calcium-induced calcium release, it remains uncertain whether such compensation alleviates or contributes to the behavioral phenotype.